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inthis certificate and any accompanying documents has re-registered under the Companies Act 
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Description: A direct deposition methodology using liquefaction of a 
solid material (TIBr or similar detector material) for the production 
of radiation sensitive detectors to allow for imaging and real time 
monitoring and historic recording of individual doses of specified 
radiation: 

Abstract 

A direct deposition of TIBr or similar detector material is made via 
the liquefaction and re-crystallisation of TIBr or similar detector 
material onto a pixelated multiplex CMOS ASIC. The CMOS wafer 
is pixelated using TfW and Pt metalisation or other such metals. 
Each contact area/ pixel is surrounded by a dry etch (using ICP or 
similar process) columns of PECVD oxide are used to ensure 
isolation and pixel collimation. The application of a wide band gap 
and low leakage current permits the device to work in a low-noise 
operation at and above room temp. Further processing using heat 
techniques gives enhanced properties. The process uses an annealing 
process via a heat ramp once the detector material is deposited to 
allow water and impurities to be removed and for the pure detector 
material to melt The melting point is relatively low and melts 
congruently and has no destructive phase transition between 
solidification and room temperature. The excess detector material is 
CMP down to the oxide columns with tubs of detector crystal. The 
low melting point makes process for annealing allows compatibility 
with the CMOS fabrication process. 
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Claims: 



1) . A process to produce a semiconductor crystal based detector to register radiation 
for monitoring, imaging and other applications. The detector crystal being directly 
deposited onto a semiconductor signal and data processing circuit comprising of a 
CMOS or similar ASIC. 

2) The crystal and processing circuit in claim 1). bang a hybrid semiconductor device 
for monitoring and measuring radiation. 

3) . The structure of the hybrid in claim 2 using an array of delineated recording cells 
such device comprising a detector substrate or substrates according to the ionizing 
radiation to monitored or measured. The detector substrate divided into an array of 
detecting areas or cells - hexagonal, octagonal or rectangular in shape which directly 
records an ionizing interaction through charge generation. The detector substrate is 
directly connected to a semiconductor recording or readout circuit; the said circuit 
have a corresponding cell type structure. Thus the combination of the detection layer 
and recording layer forms a unique record of an interaction of ionising radiation and 
an area on/in the device. 

The readout/recording cell comprises of a circuit to each measure accumulated charge 
or photon activity directly resulting from die interaction of ionising radiation within 
the defined "detector cell". This can be further be recorded by energy of interaction 
using a threshold level detector circuit and by banding said circuits in either stripes, 
blocks or cell groupings and having ascending or descending layered steps, 

The recording circuit furthermore contains electronic circuits to control and manage 
the readout to an external circuit the count or accumulated charge associated with the 
monitoring and measurement The organisation of die detecting structure and 
associated electronic circuits is such that the circuit design will be sufficient to record 
transient high energy peaks without saturating. 

4) The process of manufacturing hybrid detector surface as described in claim 3). Will 
use direct deposition of TIBr or similar substance from a re-crystallisation process 

5) . The CMOS or similar recording surface as claimed in 3). Will be pixelated using a 
TiW and Pt or similar metal system described in claim 3). Figs A thru D 

6) . Each defined detection area in claimed in 3). will be surrounded by a dry etched 
area. Fig E 

7) . The dry etched area claimed in 6). will be made using an ICP based or similar 
process. 

8) . The dry etch area claimed in 7). will be formed of a PECVD oxide to ensure 
isolation and columnation of each pixelated detection area Figs F to J 

9) . It is further claimed that device will be a low noise device, able to operate at room 
temperature. 



10) . It is claimed that the properties claimed in 9). will have been caused by a low 
temperature related annealing process. Fig K 

1 1) . The annealing process claimed in 10). will use a ramp process. 

12) . The process claimed in 1 1). will cause materials such as water and impurities to 
evaporate resulting in a purer deposition of detector material. 

13) . It is further claimed mat the process claimed in 10). through 12). will allow a 
relatively low melt point. 

14) It is claimed mat the result of claim 13). will result in a non destructive phase 
transition between liquid state and solidification at room temperature. 

15) . It is further claimed that the structure will consist of CMP detector material down 
to the oxide columns integrated with tubs active tubs of detector. Fig L 

16) A conductive layer of Al, Pt, Au or In or other suitable material is deposited by 
sputtering, PVD or evaporation to allow a bias connection to all pixelated cells. Fig M 

17) . It is further claimed that the low temperature annealing process will result in a 
detector and signal and data processing circuit compatible with a CMOS or similar 
semiconductor manufacturing process. 
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